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direction pressing means or 1s released.
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MANUFACTURING DEVICE FOR FIELD
POLE MAGNET BODY AND
MANUFACTURING METHOD FOR SAME

TECHNICAL FIELD

The present mvention relates to a manufacturing device
for a field pole magnet body to be installed in a rotating
clectric machine, as well as a manufacturing method for the
same.

BACKGROUND ART

As a conventional field pole magnet body to be installed
in an embedded permanent magnet-type rotating electric
machine, there has been a field pole magnet body formed by
cleaving and dividing a magnet body that 1s rectangular 1n a
plan view (heremafter referred to simply as a “magnet
body™) mto a plurality of magnet fragments and then adher-
ing the plurality of magnet fragments to each other. In this
way, by forming the field pole magnet body with a plurality
of magnet fragments and reducing the volume of each
magnet fragment, current surges that occur due to fluctua-
tions 1n the acting magnetic field are reduced. Thereby, heat
generation of the field pole magnet body that accompanies
current surges 1s suppressed, and thus irreversible thermal
demagnetization 1s prevented (refer to JP2009-33938A).

In JP2009-33958A, the cleaved surfaces of the magnet
fragments that have been cleaved are abutted facing each
other and the cleaved surfaces are adhered to each other with
an adhesive to integrate them 1nto a field pole magnet body,
and this can be easily inserted 1nto a rotor or the like and
magnetized.

SUMMARY OF INVENTION

In the case that the cleaved surfaces of the magnet
fragments that have been cleaved are adhered to each other
via an adhesive, for example, the flat surfaces and side
surfaces of each magnet fragment are abutted against a
reference j1g. Subsequently, a method 1s carried out 1n which
the magnet fragments are aligned and positioned by pressing
them against the jig from the flat surfaces and side surfaces
by pressing means and then pressurized from the lengthwise
direction of alignment for adhesion.

However, i1 the pressing forces from a thickness direction
and a width direction are too strong, the friction between the
magnet fragments and the j1g as well as the pressing means
increases and thus the pressing force from the lengthwise
direction cannot be sufliciently transmitted to the magnet
fragments. As a result, there have been problems 1n that the
adhesive force between the magnet fragments may become
unstable.

The present invention was created 1n consideration of the
above-described problems, and an object thereof i1s to pro-
vide a manufacturing device for a field pole magnet body
that 1s suited to stabilizing the adhesive force between
magnet fragments as well as a manufacturing method for the
same.

The manufacturing device for a field pole magnet body
according to one embodiment

Embodiments of the present invention and advantages of
the present invention will be explammed 1n detail below
together with the attached drawings.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a view 1illustrating a schematic constitution of a
rotating electric machine to which a magnet body manufac-
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2

tured by a manufacturing device for a field pole magnet body
according to one embodiment 1s applied;

FIG. 2 1s a perspective view of a field pole magnet body;

FIG. 3 1s a schematic view 1llustrating a constitution of a
magnet dividing jig for cleaving a magnet body;

FIG. 4 1s a plan view 1illustrating a constitution of an
integrating device of a first embodiment;

FIG. 5 1s a cross-section view along line A-A of the
integrating device shown 1n FIG. 4;

FIG. 6 1s a cross-section view along line B-B of the
integrating device shown in FIG. 4;

FIG. 7 1s a schematic cross-section view of a pressing
cylinder that constitutes pressing means for a thickness
direction/width direction and a lengthwise direction;

FIG. 8 1s a cross-section view 1llustrating a contracted
state of the pressing cylinder;

FIG. 9 1s a cross-section view 1llustrating an operating,
state of the pressing cylinder;

FIG. 10 1s an explanatory view illustrating air pressure
piping to each pressing cylinder;

FIG. 11 1s flowchart illustrating a procedure for integrat-
ing magnet fragments 1n the mtegrating device; and

FIG. 12 1s an explanatory view 1illustrating a concrete
example of width direction and thickness direction pressing
means.

DESCRIPTION OF EMBODIMENTS

The manufacturing device for a field pole magnet body
and the manufacturing method for the same will now be
explained below based on embodiments.

First, a field pole magnet body to be installed in a rotating
clectric machine to which the present invention 1s applied
will be explained.

FIG. 1 1s a schematic constitutional view 1llustrating the
constitution of the essential parts of an embedded permanent
magnet-type rotating electric machine to which a magnet
body manufactured by the manufacturing device for a field
pole magnet body according to the present embodiment 1s
applied. In FIG. 1, the drawing on the leit side 1s a cross-
section view of the permanent magnet-type electric motor,
and the drawing on the rnight side i1s a side view. An
embedded permanent magnet-type rotating electric machine
A (heremafter referred to simply as “rotating electric
machine”) includes an annular stator 10 that constitutes a
portion of a casing (not illustrated) and a cylindrical rotor 20
that 1s arranged coaxially with the stator 10.

The stator 10 includes a stator core 11 and a plurality of
coils 12. The plurality of coils 12 are accommodated 1n slots
13 formed in the stator core 11 at intervals of equal angles
on the same circumierence centered on an axial center O.

The rotor 20 includes a rotor core 21, a rotating shaft 23
that rotates integrally with the rotor core 21, and a plurality
of field pole magnet bodies 80. The plurality of field pole
magnet bodies 80 are accommodated 1n slots 22 formed at
intervals of equal angles on the same circumierence centered
on the axial center O.

The field pole magnet bodies 80 accommodated 1n the
slots 22 of the rotor 20 are each constituted as an aggregate
of a plurality of magnet fragments 31 divided by cleaving 1n
a width direction a magnet body 30 that i1s rectangular 1n a
thickness direction plan view as shown in FIG. 2. More
specifically, each field pole magnet body 80 1s constituted as
an aggregate of the magnet fragments 31 aligned in a row by
adhering the cleaved surfaces of the plurality of magnet
fragments 31 to each other with a resin 32. The resin 32 to
be used exhibits heat resistance of, for example, approxi-
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mately 200° C., and for example, an epoxy thermosetting
adhesive or the like 15 used. Glass beads or msulating cloth
that functions as a spacer 1s blended into the adhesive to
secure a clearance between the magnet fragments 31 and
clectrically msulate adjacent magnet fragments 31 from each
other. Thereby, current surges that occur due to fluctuations
in the acting magnetic field are reduced by keeping them
within the individual magnet fragments 31. Therefore, heat
generation of the field pole magnet bodies 80 that accom-
panies current surges 1s suppressed, and thus irreversible
thermal demagnetization 1s prevented.

In order to cleave a magnet body 30 into a plurality of
magnet fragments 31, it 1s effective to form notch grooves 33
in advance at the areas at which the magnet body 30 1s to be
cleaved. The magnet body 30 1n which the notch grooves 33
are formed will now be explained below, but the notch
grooves 33 are not essential to the present invention. In other
words, 1 the magnet body 30 can be cleaved without
providing the notch grooves 33, then the notch grooves 33
do not have to be provided on the magnet body 30. The
flatness of the cleaved surfaces when the magnet body 30 1s
cleaved into the magnet fragments 31 1s enhanced the deeper
from the surface the notch grooves 33 are formed or the
sharper the tips at the end of the notch grooves 33 are
formed.

As a method for forming the notch grooves 33, mention
may be made of providing them 1n the course of molding the
magnet body 30 by protruding stripes for groove formation
provided in the die of the magnet body 30, providing them
by mechanical processing such as a dicer or a slicer, pro-
viding them by laser beam irradiation, providing them by
wire-cut electrical discharge machining, and the like.

FIG. 3 1s one example of a magnet body cleaving device
40 for cleaving and dividing the magnet body 30 into a
plurality of the magnet fragments 31. The magnet body 30
1s fixed between a pair of dies 41 such that 1t 1s suspended
between them, a punch 45 1s dropped from above onto the
portion that 1s suspended, and the magnet body 30 1s cleaved
by three-point bending. The magnet body cleaving device 40
includes a pair of dies 41 serving as a lower tool on which
the magnet body 30 1s mounted so as to be suspended
between the dies 41, and magnet fixing j1gs 43 that fix the
magnet body 30 at the adjacent ends of the pair of dies 41.
The magnet body cleaving device 40 also includes a punch
45 provided on an upper tool 46 that cleaves the magnet
body 30 by pressing the suspended portion of the magnet
body 30.

The magnet fixing jigs 43 fix the magnet body 30 by
pressing 1t toward the edges of the pair of dies 41, and they
press the magnet body 30 by fasteming with bolts or by
hydraulic or air pressure. The punch 45 cleaves the magnet
body 30 along the notch grooves 33 of the magnet body 30
by pressing the portion of the magnet body 30 that 1s
suspended between the pair of dies 41 downwards. The
punch 45 1s driven by, for example, a servo press, a mechani-
cal press, a hydraulic press, or the like.

The magnet body cleaving device 40 has the above-
described constitution, and the magnet body 30 provided
with the grooves 33 1s mounted so that 1t 1s suspended across
the top surfaces of the pair of dies 41. The magnet body 30
1s mounted on the pair of dies 41 such that the desired
positions to be cleaved, or in other words the notch grooves
33 that were provided in advance on the surface to be
cleaved are positioned on the side that faces the dies 41. The
magnet body 30 1s fixed by the magnet fixing j1gs 43 in a
state 1n which a notch groove 33 on the surface to be cleaved
1s positioned using, for example, a servo mechanism such
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that 1t 1s at the center of the suspended portion. The magnet
body 30 1s then broken and divided along the notch groove
33 by dropping the punch 45. Next, the fixation by the
magnet fixing jigs 43 1s released, and the magnet body 30 1s
conveyed by the length of one magnet fragment 31 (the
distance between adjacent notch grooves 33). By repeating
the above-described operation, the magnet body 30 1s
cleaved and divided into the plurality of magnet fragments
31.

As a method for adhering and integrating the plurality of
cleaved magnet fragments 31 using a resin, mention may be
made of, for example, a method 1n which the flat surfaces
and side surfaces of each magnet fragment 31 are abutted
against a reference j1g, aligned and positioned by pressing
with pressing means from the flat surfaces and the side
surfaces, and then pressurized for adhesion from the length-
wise direction of alignment. However, 11 the pressing forces
from a thickness direction and a width direction are too
strong, the friction between the magnet fragments and the jig
as well as the pressing means increases and thus the pressing
force from the lengthwise direction cannot be sufliciently
transmitted to the magnet fragments. As a result, there have
been problems 1n that the bonding force between the cleaved
surfaces of the magnet fragments may become unstable and
thus the adhesive force between the magnet fragments 31
may become weak.

Thus, the present embodiment provides a manufacturing,
device and a manufacturing method for a field pole magnet
body that includes an integrating device that integrates the
magnet fragments 31 by increasing a bonding force between
the cleaved surfaces of the cleaved magnet fragments 31
when pressing them from the three directions of the thick-
ness direction, the width direction, and the lengthwise
direction (alignment direction) of the magnet fragments 31
when bonding the magnet fragments 31 to each other with
an adhesive.

FIGS. 4 to 6 are respectively a front view, a side view, and
a cross-section view 1llustrating the constitution of an inte-
grating device 50 of the first embodiment that aligns and
integrates the plurality of cleaved magnet fragments 31. The
integrating device 50 includes a reference jig 51 that sup-
ports the plurality of magnet fragments 31 1n the thickness
direction and the width direction, and a pivoting pawl 52
including a lengthwise direction reference surface 51A that
supports the magnet fragments 31 from the lengthwise
direction. The integrating device 50 also includes a length-
wise direction pressing means 33 that presses the plurality of
magnet fragments 31 toward the lengthwise direction refer-
ence surface 51A of the reference j1g 51. The integrating
device 350 further includes a thickness direction pressing
means 54 that presses the plurality of magnet fragments 31
from the thickness direction to a thickness direction refer-
ence surface 31B of the reference jig 51, and a width
direction pressing means 55 that presses the plurality of
magnets 31 to a width direction reference surface 31C of the
reference j1g 51.

The reference j1g 51 has a base side and two lateral sides,
and 1s formed with a gutter-shaped cross-section 1n which
the top surface 1s completely opened. The reference j1g 51 1s
constituted by a main body 51D that has an L-shaped
cross-section and forms the bottom side, and lateral side

members S1E that are fixed on the top surface at both sides
in the width direction of the main body 51D and form the

two lateral sides. The thickness direction reference surface
51B that abuts one of the surfaces in the thickness direction
of each of the plurality of magnet fragments 31 that are
positioned and supported therein and the width direction
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reference surface 51C that protrudes from one side of the
thickness direction reference surtface 51B and abuts one of
the surfaces 1n the width direction of each of the plurality of
magnet fragments 31 are integrally formed 1n the main body
51D.

The pivoting pawl 52 1s pivotably supported by a pin 32A
which 1s supported at both ends on two lateral side members
51E, and the lengthwise direction reference surface S1A 1s
formed by an inner wall surface of the pivoting pawl 52
within the reference j1g 51. In the pivoting pawl 52, a portion
supported by the pin 52A and a distal end pawl are oflset 1n
the lengthwise direction of the reference jig 351, and the
distal end pawl 1s biased so that it contacts the thickness
direction reference surface 51B by a spring 52C whose base
1s supported on a bridging member 52B that 1s fixed at both
ends on the two lateral side members S1E. Therefore, 1n a
state 1n which the distal end pawl 1s 1n contact with the
thickness direction reference surface 51B, the magnet frag-
ments 31 are positioned and supported from the lengthwise
direction by the lengthwise direction reference surface 51A
that 1s formed by a wall surface of the pivoting pawl 52
within the reference jig 51. If the distal end pawl 1s pivoted
counter to the spring 52C so that 1t separates from the
thickness direction reference surface 51B, a gap 1s formed
between the tip of the pawl and the thickness direction
reference surface 51B. The magnet fragments 31 can be
pushed into the reference jig 51 through this gap.

The lengthwise direction pressing means 53 1s arranged to
oppose the lengthwise direction reference surface S1A at the
other end 1n the lengthwise direction of the reference jig 51.
The lengthwise direction pressing means 33 includes an
attachment panel 53 A that 1s fixed by a screw or the like to
an end 1n the lengthwise direction of the reference j1g 51 and
a plurality of pressing cylinders 53B that are arranged and
fixed so as to penetrate through the attachment panel 53A.
The constitution of the pressing cylinders 33B will be
explained later. A distal end of a piston rod 53C that
protrudes from each pressing cylinder 53B 1s arranged so as
to abut an end in the lengthwise direction of the magnet
fragments 31 arranged within the reference jig 351, and 1s
configured to press the magnet fragments 31 toward the
lengthwise direction reference surface 51A.

The thickness direction pressing means 54 1s arranged to
oppose the thickness direction reference surface 51B of the
reference j1g 51, and includes an attachment panel 54 A that
1s fixed by a screw or the like to an opening that 1s opened
in a gutter-shaped fashion of the reference jig 51 and a
plurality of pressing cylinders 54B that are arranged and
fixed so as to penetrate through the attachment panel 54 A.
The number of pressing cylinders 54B i1s configured to
correspond to the number of magnet fragments 31 that are
arranged within the reference j1g 51. A tip of a piston rod
54C that protrudes from each pressing cylinder 348 1is
arranged so as to abut the thickness direction surface of each
magnet fragment 31 arranged within the reference jig 51,
and 1s configured to press the magnet fragment 31 toward the
thickness direction reference surface 51B. The concrete
constitution of the pressing cylinders 54B will be explained
later.

The width direction pressing means 55 1s arranged to
oppose the width direction reference surface 31C of the
reference j1g 51, and includes an attachment panel 55A that
1s fixed by a screw or the like to a lateral side opposing the
width direction reference surface 51C and a plurality of
pressing cylinders 55B that are arranged and fixed so as to
penetrate through the attachment panel 55A. The number of
pressing cylinders 55B 1s configured to correspond to the
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6

number of magnet fragments 31 that are arranged within the
reference j1g 51. Each pressing cylinder 33B 1s arranged so
as to penetrate through a through hole 51F provided on the
lateral side member S1E. A tip of a piston rod 55C that
protrudes from each pressing cylinder 55B 1s arranged so as
to abut the width direction surface of each magnet fragment
31 arranged within the reference jig 51, and 1s configured to
press the magnet fragment 31 toward the width direction
reference surface 51C. The concrete constitution of the
pressing cylinders 55B will be explained later.

As shown 1n FIG. 7, each pressing cylinder 53B-535B is
formed by, for example, an air actuator. A compression
spring 63 1s built into a cylinder chamber 62 A that 1s divided
by a piston 61 of the actuator, and the piston rod 53C-55C
1s biased to be pushed out forward (downward direction 1n
the drawing) via the piston 61 that slides within the cylinder.
As 1llustrated i FIG. 7, 1n a state 1n which a magnet
fragment 31 does not exist at the tip of the piston rod
53C-55C, the piston rod 53C-55C 1s pushed out until 1t 1s
stopped by a stopper 64. Air pressure and atmospheric
pressure that 1s regulated by a pressure regulation valve 71
can be selectively supplied from an air pressure source 70
via switching valves 73 A and 73B to the cylinder chambers
62A and 62B that are divided by the piston 61. The pressure
regulation value of the pressure regulation valve 71 and the
switching operation of the switching valves 73A and 73B are
controlled by a controller 75. The pipings between the
switching valves 73A and 73B and the actuator are con-
nected via connectors 74. By removing the connectors 74,
the mtegrating device 50 can be independently transported,
and can be transported by a transport apparatus to a heating
furnace.

Therefore, when air pressure 1s supplied via the switching
valve 73B to a cylinder chamber 62B, the piston 61 1s
retracted counter to the compression spring 63 as shown in
FIG. 8 so that the piston rod 53C-55C can be retracted until
it 1s stopped by a stopper step 65. Further, 1if a magnet
fragment 31 1s arranged at the tip of the piston rod 53C-55C
and air pressure 1s discharged from the cylinder chamber
628, the piston rod 53C-55C 1n 1ts retracted state 1s pushed
out by the spring 63 so that its tip abuts the magnet fragment
31 as shown 1n FIG. 9. Therein, the piston rod 53C-55C can
press the magnet fragment 31 by the biasing force of the
spring 63. At this time, if air pressure at a pressure that
counterbalances the biasing force of the spring 63 1s sup-
plied into the cylinder chamber 62B, the pressing force
against the magnet fragment 31 can be released to zero 1n a
state 1n which the tip of the piston rod 53C-55C abuts the
magnet fragment 31. Further, 11 pressure-regulated air pres-
sure 1s supplied to the cylinder chamber 62A, a biasing force
by the air pressure 1s added to the pressing force by the
spring 63 so that the magnet fragment 31 can be pressed.

FIG. 10 illustrates air pressure piping to the lengthwise
direction pressing cylinders 33A, the thickness direction
pressing cylinders 53B, and the width direction pressing
cylinders 53C. As shown 1in FIG. 10, common piping for the
lengthwise direction pressing cylinders 33A, the thickness
direction pressing cylinders 53B, and the width direction
pressing cylinders 53C 1s connected to the switching valves
73A and 73B via the connectors 74. Pressure-regulated air
pressure 1s supplied from the air pressure source 70 via the
pressure regulation valve 71 to the switching valves 73A and
738 connected to the lengthwise direction pressing cylinders
53A. Also, pressure-regulated air pressure 1s supplied from
the air pressure source 70 via a pressure regulation valve 72
to the switching valves 73A and 73B connected to the
thickness direction pressing cylinders 53B and width direc-
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tion pressing cylinders 33C. As described above, the switch-
ing position and pressure regulation value of the switching
valves 73A and 73B and the pressure regulation valves 71
and 72 are controlled by the iput of switching signals and
pressure regulation signals from the controller 75.

Next, the method for aligning and integrating the plurality
of cleaved magnet fragments 31 with the device 30 for
integrating the field pole magnet body constituted as
described above will now be explained below along with
FIG. 11 which illustrates the procedure thereol.

First, air pressure 1s supplied to the cylinder chamber 62B
ol each pressing cylinder 33B-55B of the lengthwise direc-
tion pressing means 33, thickness direction pressing means
54, and width direction pressing means 35 of the integrating
device 50 of FIGS. 4 to 6 so as to retract each piston rod
53C-55C of each pressing cylinder 53B-55B. Next, the
magnet fragments 31, which have been cleaved and an
adhesive has been applied to the cleaved surfaces thereof,
are aligned 1n the order 1n which they were cleaved along the
width direction reference surface 31C and the thickness
direction reference surface 51B from the outside in the
lengthwise direction of the integrating device 50, and then
pushed 1nto the integrating device 50 from the outside of the
distal end of the pivoting pawl 52 that includes the length-
wise direction reference surface 51A. The distal end of the
pivoting pawl 52 that includes the lengthwise direction
reference surface 51A i1s abutted to the thickness direction
reference surface 51B of the integrating device 50 by the
spring 52C. Therefore, the pivoting pawl 32 p1vots counter
to the spring 52C due to the magnet fragments 31 being
pushed 1n so as to disengage the pawl distal end from the
thickness direction reference surface 51B, and thereby a gap
1s formed between the pawl distal end and the thickness
direction reference surface 51B. The magnet fragments 31
can then be inserted into the mtegrating device 50 through
the gap between the pawl distal end and the thickness
direction reference surface 51B.

When a final magnet fragment 31 of a predetermined
number 1s inserted into the integrating device 50 by a
pushing rod or the like (not illustrated), once the lengthwise
direction surface at the rear of the final magnet fragment 31
passes the distal end of the pivoting pawl 52, the pivoting
pawl 52 p1vots by the spring 52C so that its distal end abuts
the thickness direction reference surface 51B (step S1). In
this state, the lengthwise direction surface at the forward
side of the foremost magnet fragment 31 abuts or faces the
tip of the piston rod 53C of the pressing cylinder 53B of the
lengthwise direction pressing means 53. The lengthwise
direction surface at the rear of the final magnet fragment 31
passes the distal end of the pivoting pawl 52 so that a pre-set
interval opens between i1t and the lengthwise direction
reference surface 51A of the pivoting pawl 52.

Next, each piston rod 33C 1s pushed out by the spring 63
by releasing the air pressure within the cylinder chamber
62B of each pressing cylinder 53B of the lengthwise direc-
tion pressing means 33. The tip of each piston rod 533C abuts
the lengthwise direction surface of the magnet fragment 31
at the end to press/move the magnet fragments 31 arranged
in the lengthwise direction toward the lengthwise direction
reference surface 31A 1n order to position the magnet
fragments 31 at a predetermined position 1n the lengthwise
direction within the reference jig 51. The magnet fragments
31 are aligned with their cleaved surfaces contacting each
other by the biasing force of the springs 63 that are built into
the lengthwise direction pressing means 53 (step S2).
Instead of generating the pressing force by the lengthwise
direction pressing means 53 with only the biasing force by
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the springs 63 as described above, air pressure can be
introduced into the cylinder chambers 62A to generate the
pressing force by the springs 63 as well as this air pressure.

Next, 11 air pressure was being introduced 1nto the cylin-
der chamber 62A of each pressing cylinder 53B, then this
introduction of air pressure 1s blocked by the switching
valve 73A and the iside of each cylinder chamber 62A 1s
opened to the atmosphere. Each piston rod 53C 1s then
retracted counter to the spring 63 by supplying air pressure
into the cylinder chamber 62B of each pressing cylinder 53B
of the lengthwise direction pressing means 53, and thereby
the pressing force 1in the lengthwise direction on the magnet
fragments 31 1s reduced to zero. In this case, as described
above, the tip of the piston rods 53C are separated from the
magnet fragment 31 positioned at the end such that the
pressing force i the lengthwise direction on the magnet
fragments 31 1s zero. However, the pressing force on the
magnet fragments 31 can also be reduced to zero 1n a state
in which the contact state between the tips of the piston rods
53C and the magnet fragment 31 positioned at the end 1is
maintained by modifying the air pressure supplied to the
cylinder chambers 62B with the pressure regulation valve 71
to a pressure equivalent to the pressing force of the springs
63. Thereby, the pressing force 1n the lengthwise direction
on the magnet fragments 31 i1s released, and when the
magnet fragments 31 are moved 1n the width direction and
thickness direction under a load in the width direction and
thickness direction to be explained later, a state 1s reached 1n
which movement 1n the lengthwise direction of the magnet
fragments 31 due to irregularities between the cleaved
surfaces that contact each other 1s allowed (step S3).

Next, air pressure within the cylinder chamber 62B of
cach pressing cylinder 55B of the width direction pressing
means 55 1s released, and air pressure 1s supplied 1nto each
cylinder chamber 62A to push out the piston rod 35C. The
tip of each piston rod 55C contacts the width direction
surface of each magnet fragment 31 and presses each
magnet fragment 31 to the width direction reference surface
51C to position each magnet fragment 31 in the width
direction (step S4). During this positioning, the cleaved
surfaces of the magnet fragments 31 which have irregulari-
ties are contacted to each other, but the application of a
pressing force by the lengthwise direction pressing means 53
has been released. Therefore, movement of the magnet
fragments 31 1n the lengthwise direction 1s permitted, and
the width direction position of each magnet fragment 31 1s
modified corresponding to the biasing force of the springs 63
of the width direction pressing means 55 and a positional
correction 1n the width direction by air pressure. Instead of
generating the pressing force by the width direction pressing
means 35 with only the biasing force by the springs 63 as
described above, air pressure can be introduced into the
cylinder chambers 62A to generate the pressing force by the
springs 63 as well as this air pressure.

Next, air pressure within the cylinder chamber 62B of
cach pressing cylinder 54B of the thickness direction press-
ing means 54 1s released, and air pressure 1s supplied nto
cach cylinder chamber 62A to push out the piston rod 54C.
The tip of each piston rod 54C contacts the thickness
direction surface of each magnet fragment 31 and presses
cach magnet fragment 31 to the thickness direction reference
surface S1B to position each magnet fragment 31 1n the
thickness direction (step S35). Durning this positioning, the
cleaved surfaces of the magnet fragments 31 which have
irregularities are contacted to each other, but the application
of a pressing force by the lengthwise direction pressing
means 53 has been released. Therefore, movement of the
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magnet fragments 31 in the lengthwise direction 1s permit-
ted, and the thickness direction position of each magnet
fragment 31 1s modified corresponding to the biasing force
of the springs 63 of the thickness direction pressing means
54 and a positional correction in the thickness direction by
air pressure. Instead of generating the pressing force by the
thickness direction pressing means 54 with only the biasing,
force by the springs 63 as described above, air pressure can
be introduced into the cylinder chambers 62 A to generate the
pressing force by the springs 63 as well as this air pressure.

In the above, the magnet fragments 31 which have been
arranged are pressed toward the width direction reference
surface 51C by the width direction pressing means 55 and
then pressed toward the thickness direction reference surtace
51B by the thickness direction pressing means 54. However,
the pressing order i1s not limited to the above-described
order. For example, the magnet fragments 31 can be pressed
toward the width direction reference surface 51C by the
width direction pressing means 55 after pressing them
toward the thickness direction reference surface 51B by the
thickness direction pressing means 54.

Next, 1 air pressure 1s being introduced 1nto the cylinder
chambers 62A of the pressing cylinders 54B and 55B of the
thickness direction and width direction pressing means 34
and 55 to generate a pressing force by this air pressure and
the springs 63, the pressing force 1s reduced. In other words,
the pressing force i1s reduced by introducing atmospheric
pressure into the cylinder chambers 62A of the pressing
cylinders 54B and 535B of either one or both of the width
direction pressing means 535 and the thickness direction
pressing means 34 (step S6). Further, if the width direction
pressing means 35 and the thickness direction pressing
means 54 are generating a pressing force by only the springs
63, this state 1s maintained. Alternatively, the pressing force
by the springs 63 can be further weakened by introducing a
low air pressure mto the cylinder chambers 62B of the
pressing cylinders 34B and 55B of the width direction
pressing means 35 and the thickness direction pressing
means 34.

Next, air pressure within the cylinder chamber 62B of
cach pressing cylinder 53B of the lengthwise direction
pressing means 33 1s released, and air pressure 1s supplied
into each cylinder chamber 62A to push out the piston rod
53C by a pressing force generated by the spring 63 and air
pressure (step S7). The tip of each piston rod 33C contacts
the lengthwise direction surface of each magnet fragment 31
and presses the magnet fragments 31 which have been
positionally corrected 1n the width direction and thickness
direction and arranged in the lengthwise direction to the
lengthwise direction reference surface 5S1A. The magnet
fragments 31 generate a Irictional force between the width
direction and thickness direction reference surfaces 51C and
51B and the tips of the piston rods 54C and 55C due to the
pressing by the width direction pressing means 35 and the
thickness direction pressing means 54, and thus frictional
resistance 1s generated against the movement 1n the length-
wise direction by the pressing force generated by the length-
wise direction pressing means 53. Therefore, the pressing
force generated by the lengthwise direction pressing means
53 1s set to a numerical value (air pressure value) that
overcomes the Irictional resistance generated between the
width direction and thickness direction reference surfaces
51C and 51B and the tips of the piston rods 54C and 55C to
move the magnet fragments 31 1n the lengthwise direction.
The magnet fragments 31 are moved by this pressing in the
lengthwise direction counter to the frictional resistance
generated by the width direction pressing means 55 and the
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thickness direction pressing means 54, and are pressed
towards the lengthwise direction reference surtface 51A of
the reference j1g 51 with their adjacent cleaved surfaces
contacting each other so as to closely adhere the cleaved
surfaces to each other in the lengthwise direction.

During the pressing by the lengthwise direction pressing
means 33, the pressing force of at least one of the width
direction pressing means 55 an the thickness direction
pressing means 54 1s generated by only the springs 63, or the
pressing forces of both of the width direction pressing means
55 an the thickness direction pressing means 54 are gener-
ated by only the springs 63. Alternatively, the pressing force
by the springs 63 1s further weakened by mtroducing a low
air pressure 1nto the cylinder chambers 62B of the pressing
cylinders 54B and 35B of the width direction pressing
means 55 and the thickness direction pressing means 54. In
any of these cases, the Irictional resistance generated
between the width direction and thickness direction refer-
ence surfaces 31C and 51B and the tips of the piston rods
54C and 55C during the pressing by the lengthwise direction
pressing means 33 1s sufliciently reduced. Therefore, the
pressing force by the lengthwise direction pressing means 33
1s transmitted to the magnet fragments 31 overcoming the
frictional resistance generated between the width direction
and thickness direction reference surfaces 51C and 51B and
the tips of the piston rods 54C and S5C, and thus the cleaved
surfaces of the magnet fragments 31 can be closely adhered
to each other in the lengthwise direction.

As shown in FIG. 12, in order to reduce the {rictional
resistance generated by the width direction pressing means
55 and the thickness direction pressing means 54, rollers
54D and 35D (rolling balls are also possible) that rollingly
contact the surface of the magnet fragments 31 can be
provided on the tips of the piston rods 54C and 55C of the
pressing means 34 and 35. In this case, during the pressing
by the lengthwise direction pressing means 53, a pressing
force 1n a state that overcomes the frictional resistance
generated between the width direction and thickness direc-
tion reference surfaces 51C and 51B and the tips of the
piston rods 54C and 35C can be reduced.

Next, if air pressure 1s being supplied into the cylinder
chambers 62A of the thickness direction and width direction
pressing means 54 and 55, this air pressure 1s released and
air pressure 1s supplied into the cylinder chambers 62B to
release the pressing forces 1n the width direction and thick-
ness direction (step S8). Thereby, the frictional force gen-
crated between the magnet fragments 31 and the thickness
direction and width direction reference surfaces 51B and
51C as well as the tips of the piston rods 54C and 55C 1s
reduced, and thus the contact pressure between the cleaved
surfaces of the magnet fragments 31 can be increased by the
lengthwise direction load applied by the lengthwise direc-
tion pressing means 53.

Next, air pressure 1s released from within the cylinder
chambers 62B of the thickness direction and width direction
pressing means 54 and 55, and then air pressure 1s supplied
into the cylinder chambers 62A to increase the pressing
forces 1n the width direction and thickness direction (steps
S9 and S10). Thereby, the magnet fragments 31 are strongly
pressed toward the thickness direction and width direction
reference surfaces 51B and 351C so as to forcefully align
them.

It 1s then determined whether a gap exists between the
width direction and thickness direction surfaces of the
magnet fragments 31 and the reference surfaces 51B and
51C of the reference j1g 51 (step S11). At this time, 1f a gap
exists between the width direction and thickness direction
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surfaces of one of the magnet fragments 31 and the reference
surfaces 51B and 51C of the reference jig 31, then the setting
values of the pressing forces by the width direction pressing
means 55 and the thickness direction pressing means 34 are
incrementally increased 1n step S12. Steps S8 to S10 are then
executed again to strongly press the magnet fragments 31
toward the thickness direction and width direction reference
surfaces 31B and 51C so as to forcetully align them. Steps
S8 to S10 and S12 are repeatedly executed until all of the
magnet fragments 31 reach a state 1n which no gaps exist
between the width direction and thickness direction surfaces
and the reference surfaces 51B and 51C of the reference j1g
51. Further, in the determination of step S11, if no gaps exist
between the width direction and thickness direction surfaces
of any of the magnet fragments 31 and the reference surfaces
51B and 51C of the reference jig 51, the procedure moves
to step S13.

Thereby, the cleaved surfaces of the cleaved magnet
fragments 31 which face each other in a state in which an
adhesive 1s mterposed therebetween contact each other 1n a
state 1n which they are pressed by the springs 63 of the
lengthwise direction pressing means 53. The adhesive that 1s
interposed between the cleaved surfaces spreads out appro-
priately between the cleaved surfaces due to the above-
mentioned pressing force, and thus the adhesive force can be
ensured. Further, the magnet fragments 31 are aligned with
each other 1n the thickness direction and the width direction,
and are bonded to each other with the adhesive interposed
therebetween 1n a state 1n which 1rregularities between the
cleaved surfaces are matched up to each other. Therefore, the
adhesive 1s arranged between the magnet fragments 31 such
that the thickness of the adhesive 1s the same 1n every region
ol the cleaved surfaces.

Next, the supply of air pressure to the pressing means 53
to 53 1s stopped and atmospheric pressure 1s introduced 1nto
the cylinder chambers 62A and 62B to press the magnet
fragments 31 by only the force of the springs 63 of the
pressing means 53 to 35. The magnet fragments 31 are
maintained in a state 1n which they are positioned in the
width direction and the thickness direction by the biasing
force generated by the springs 63 of the thickness direction
pressing means 54 and the width direction pressing means
55.

Next, the connectors 74 of the air pressing piping to the
lengthwise direction, thickness direction, and width direc-
tion pressing means 33 to 55 are removed, so that the
integrating device 50 i which the plurality of magnet
fragments 31 are positioned and retained can be transported
(step S13). The integrating device 50 1n which the plurality
of magnet fragments 31 are positioned and retained 1s then
transported to a heating furnace and passed through the
heating furnace to raise the temperature to, for example,
150° C. 1n order to cure the adhesive.

Dimensional changes in the lamination direction of the
magnet fragments 31 occur due to thermal expansion during,
curing of the adhesive by raising the temperature and
decreases 1n the viscosity of the adhesive caused by raising
the temperature. However, since the thickness direction and
width direction pressing means 54 and 55 press the magnet
fragments 31 with a pre-set pressing force by the springs 63
so as to allow movement 1n the lengthwise direction of the
magnet fragments 31, they track the movement due to the
deformation of the springs 63 that press and support the
piston rods 53C of the lengthwise direction pressing means
53. Theretore, decreases 1in the adhesive force between the
magnet fragments 31 can be suppressed, and a uniform
adhesive force between the magnet fragments 31 can be
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achieved. As a result, the clearance between the magnet
fragments 31 can be uniformly controlled without breaking
the spacers blended into the adhesive, and the overall length
dimension of the field pole magnet body 80 can be contained
within a desired dimension (standard).

Subsequently, the lengthwise direction, thickness direc-
tion, and width direction pressing means 53 to 535 are
removed from the reference jig 51 and the integrated magnet
body 30 1s extracted from the reference j1g 51, and thereby
the field pole magnet body 80 can be formed.

If the grooves 33 provided 1n advance for cleaving the
magnet body 30 are created by laser processing, protrusions
in the thickness direction are formed along the cleaved
surfaces of the magnet fragments 31. In a laser beam
irradiation method, the tip at the end of each notch groove
33 can be sharpened, and the equipment used therein and the
running costs are inexpensive. However, in such a laser
beam 1rradiation method, the material that constitutes the
volume of each groove 33 formed on the magnet surface, or
in other words the material in a region that 1s melted as each
notch groove 33 1s displaced to both sides of the notch
groove 33 and accumulates and adheres thereto. Thus, burrs
(protrusions) are ultimately formed on the magnet surface on
both sides of the notch groove 33 by the material that has
accumulated and adhered.

In the thickness direction pressing means 54 of the present
embodiment, the magnet fragments 31 are pressed at the
center of the thickness direction surface of each magnet
fragment 31 toward the thickness direction reference surface
51B of the reference ji1g 51 by the tips of the piston rods 54C
of the pressing cylinders 54B. Therefore, the magnet frag-
ments 31 can be pressed while avoiding any burrs formed on
the surface of the magnet fragments 31 at both sides of each
notch groove 33. Thus, the magnet fragments 31 can be
aligned without any deviations 1n the thickness direction
between the magnet fragments 31 and the thickness direc-
tion reference surface 51B of the reference jig 51. Further,
expansion and the like that occurs during spreading of the
adhesive and curing of the adhesive as well as lengthwise
direction movement of the magnet fragments 31 when the
magnet fragments 31 are pressed from the lengthwise direc-
tion by the lengthwise direction pressing means 33 can be
permitted without any interference from such protrusions.

Protrusions on the surface of the field pole magnet body
80 are removed all at once by mechanical processing after
curing of the adhesive. In this way, removing any protru-
sions aiter the magnet fragments 31 have been integrated
into the field pole magnet body 80 enables easy improve-
ment of the shaping precision of the field pole magnet body
80 compared to a case 1 which protrusions are removed
from each individual magnet body 31 to adjust its shape
before integration. Further, this also enables a large field
pole magnet body 80 to be produced, and as a result 1t
contributes to improving the motor output.

As described above, by pressing the cleaved and divided
magnet fragments 31 from the three directions of the thick-
ness direction, the width direction, and the lengthwise
direction with the integrating device 30, the magnet frag-
ments 31 can be integrated with the adhesive to form the
field pole magnet body 80 1n a state 1n which any deviations
between the cleaved magnet fragments 31 have been sup-
pressed. Therefore, when assembling the field pole magnet
bodies 80 into the slots 22 of the rotor core 21, a defect 1in
which the magnet fragments 31 that constitute the field pole
magnet body 80 catch onto the edges of the slot 22 of the
rotor core 21 such that the field pole magnet body 80 cannot
be assembled 1s prevented. In other words, deviations
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between the magnet fragments 31 can be suppressed, and
thus the defect rate of defective articles that occur when the
field pole magnet body 80 cannot be inserted into the slot 22
of the rotor core 21 due to deviations between the magnet
fragments 31 can be improved, which 1 turn leads to
improvements in the yield.

In addition, the magnet dimensions of the field pole
magnet body 80 can be formed to be the same size as the
inner dimensions of the slot 22 of the rotor core 21, and thus
a large field pole magnet body 80 can be produced compared
to a case 1 which a field pole magnet body 80 having
deviations between the magnet fragments 31 1s 1nserted.
Thereby, the motor output can be improved.

Also, 1n the above-described embodiment, as a method for
arranging the magnet fragments 31 in the mtegrating device
50, the magnet fragments 31 are inserted upon pivoting the
pivoting pawl 52 that constitutes the lengthwise direction
reference surface 51A from behind the pivoting pawl 52.
However, the method for arranging the magnet fragments 31
1s not limited to that described above. For example, it 1s also
possible to form the lengthwise direction reference surface
51 A with a simple wall surface, and then when 1nserting the
magnet fragments 31, the thickness direction pressing means
54 1s removed from the reference j1g 31 and the plurality of
magnet fragments 31 are mserted and arranged in the
reference j1g 51 from the opening that 1s opened. In this case,
the thickness direction pressing means 34 1s subsequently
reattached to the reference jig 51, and then the pressing
means 33 to 55 are operated 1n the same order as described
above to 1tegrate the plurality of magnet fragments 31.

Further, in the above-described embodiment, pressing
means that extended and contracted the piston rods 33C to
55C by the springs 63 and air pressure were used as the
lengthwise direction, thickness direction, and width direc-
tion pressing means 33 to 55. However, the pressing means
are not limited to such a constitution. For example, 1t 1s also
possible to constitute the pressing means by providing a rod
that freely extends/contracts from the cylinder, connecting a
spring at the base of the rod, enabling the base position of
the spring to be moved 1n the cylinder axial direction by a
screw, and then adjusting the tightening position of the
screw by a servo motor or the like. In this method, the rod
can be retracted by loosening the screw to retract the base
position of the spring, and the rod can be advanced by
tightening the screw to move the base position of the spring
forward. Moreover, by further tightening the screw 1n a state
in which the tip of the rod abuts the magnet fragment 31, the
pressing force on the magnet fragment 31 can also be
adjusted.

In the present embodiment, the following eflects are
achieved.

(A) The manufacturing device for a field pole magnet
body 80 to be installed in a rotating electric machine A
manufactures the field pole magnet body 80 by aligning a
plurality of magnet fragments 31 formed by cleaving and
dividing a magnet body 30 1n the width direction and then
bonding the magnet fragments 31 to each other. To do so, the
manufacturing device for the field pole magnet body 80 has
a reference j1g 51 that includes lengthwise direction, thick-
ness direction, and width direction reference surfaces 51A to
51C for posttioning the plurality of cleaved and divided
magnet fragments 31 1n an aligned state with their cleaved
surfaces facing each other. In addition, the manufacturing
device for the field pole magnet body 80 includes a length-
wise direction pressing means 33 that presses the plurality of
magnet fragments 31 from the lengthwise direction 1n which
they are arranged to the lengthwise direction reference
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surface 51A 1n order to align the magnet fragments 31 1n the
lengthwise direction. The manufacturing device for the field
pole magnet body 80 further includes a width pressing
means 55 that presses the plurality of magnet fragments 31
from the width direction of the magnet fragments 31 to the
width direction reference surface 51C 1n order to align them
in the width direction, and a thickness direction pressing
means 54 that presses the plurality of magnet fragments 31
from the thickness direction of the magnet fragments 31 to
the thickness direction reference surface 51B in order to
align them 1n the thickness direction. Also, the lengthwise
direction pressing means 53 1s operated to press the magnet
fragments 31 in the lengthwise direction 1n which they are
arranged 1n a state in which the pressing force of at least one
of the width direction pressing means 35 and the thickness
direction pressing means 54 on the plurality of magnet
fragments 31 arranged within the reference jig 31 1s sup-
pressed to be weaker than the pressing force generated by
the lengthwise direction pressing means 53 or 1s released.

In other words, the pressing force of at least one of the
width direction pressing means 35 and the thickness direc-
tion pressing means 34 1s suppressed to be weaker than the
pressing force generated by the lengthwise direction press-
ing means 33 or 1s released. Therefore, a frictional force
generated between the magnet fragments 31 and the refer-
ence j1g 51 and the thickness direction and width direction
pressing means 54 and 55 due to the pressing by the
thickness direction and width direction pressing means 54
and 55 can be reduced. Thus, the pressing force by the
lengthwise direction pressing means 53 1s sufliciently trans-
mitted to the plurality of magnet fragments 31 arranged
within the reference j1g 51, and the cleaved surfaces of the
plurality of magnet fragments 31 can be closely adhered to
each other via the adhesive. As a result, the adhesive force
between the magnet fragments 31 can be stabilized.

(B) Among the lengthwise direction pressing means 53,
the width direction pressing means 35, and the thickness
direction pressing means 34, the lengthwise direction press-
ing means 53 1s operated first to press the magnet fragments
31 from the lengthwise direction 1n which they are arranged.
Subsequently, in a state in which the pressing by the
lengthwise direction pressing means 53 1s maintained, the
width direction pressing means 35 and the thickness direc-
tion pressing means 54 are operated to press the magnet
fragments 31 in the width direction and thickness direction.
In other words, 11 the pressing 1n the lengthwise direction 1n
which the magnet fragments 31 are arranged 1s carried out
first, a load 1s not yet applied at thus time in the width
direction and thickness direction of the magnet fragments
31. Therelore, the load 1n the lengthwise direction can be
sufliciently transmitted to the magnet fragments 31, and as
a result, the adhesive force between the magnet fragments 31
can be stabilized.

(C) The pressing operations of the width direction press-
ing means 55 and the thickness direction pressing means 54
are carried out repeatedly until the magnet fragments 31 are
aligned to the thickness direction and width direction refer-
ence surfaces S1B and 51C of the reference j1g 51. There-
fore, deviations 1n the width direction and thickness direc-
tion (deviations in the lamination direction) of the magnet
fragments 31 can be sufliciently corrected.

In the above-described embodiments, surfaces that con-
tact the entire edge surface of the magnet fragment were
used as reference surtaces in the width direction, thickness
direction, and lengthwise direction. However, reference sur-
faces having, for example, a pin shape that contacts a portion
of the edge surface can also be used. Further, the reference
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surfaces in the width direction, thickness direction, and
lengthwise direction do not have to be completely fixed and
positioned, and instead they can be configured to press the
magnet fragments by moving 1n the width direction, thick-
ness direction, and lengthwise direction.

The present application claims priority based on Japanese
Patent Application No. 2011-273222 filed at the Japan
Patent Ofhice on Dec. 14, 2011, the entire contents of which
are expressly mncorporated herein by reference.

The 1nvention claimed 1s:
1. A device for manufacturing a field pole magnet body
that 1s configured to be installed 1n a rotating electric
machine and i1s manufactured by aligning and bonding a
plurality of magnet fragments formed by cleaving and
dividing a magnet body 1n a width direction, the device
comprising;
a reference j1g having a lengthwise direction reference
surface 1 a lengthwise direction, a width direction
reference surface 1in a width direction, and a thickness
direction reference surface 1n a thickness direction for
positioning the plurality of cleaved and divided magnet
fragments 1n an aligned state with their cleaved faces
facing each other,
a lengthwise direction pressing device configured to press
the plurality of magnet fragments from the lengthwise
direction 1n which they are arranged to the lengthwise
direction reference surface in order to align the magnet
fragments 1n the lengthwise direction,
a width direction pressing device configured to press the
plurality of magnet fragments from the width direction
of the magnet fragments to the width direction refer-
ence surface to align them in the width direction, and
a thickness direction pressing device configured to press
the plurality of magnet fragments from the thickness
direction of the magnet fragments to the thickness
direction reference surface to align them in the thick-
ness direction,
wherein the lengthwise direction pressing device 1s oper-
ated to press the magnet fragments in the lengthwise
direction 1n which they are arranged 1n a state 1n which
a pressing force of at least one of the width direction
pressing device and the thickness direction pressing
device on the plurality of magnet fragments arranged
within the reference j1g, 1s suppressed to be weaker
than a pressing force generated by the lengthwise
direction pressing device, or

at least one of the width direction pressing device and
the thickness direction pressing device on the plu-
rality of magnet fragments arranged within the ret-
erence J1g 1s released.

2. The device for manufacturing a field pole magnet body
according to claim 1, wherein among the lengthwise direc-
tion pressing device, the width direction pressing device,
and the thickness direction pressing device, the lengthwise
direction pressing device 1s operated first to press the magnet
fragments from the lengthwise direction i which they are
arranged, and

in a state 1n which the pressing by the lengthwise direction
pressing device 1s maintained, the width direction
pressing device and the thickness direction pressing
device are operated to press the magnet fragments 1n
the width direction and thickness direction.

3. The device for manufacturing a field pole magnet body
according to claim 2, wherein pressing operations of the
width direction pressing device and the thickness direction
pressing device are carried out repeatedly until the magnet
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fragments are aligned to the width direction and thickness
direction reference surfaces of the reference jig.

4. A method for manufacturing a field pole magnet body
that 1s to be installed in a rotating electric machine and 1s
produced by aligning and bonding a plurality of magnet
fragments formed by cleaving and dividing a magnet body
in a width direction, the method comprising:

arranging the plurality of cleaved and divided magnet

fragments within a reference jig with their cleaved
surfaces facing each other,

pressing the plurality of arranged magnet fragments from

a lengthwise direction in which they are arranged to a
lengthwise direction reference surface to contact the
cleaved surfaces of the magnet fragments to each other,
pressing the plurality of magnet fragments from the width
direction of the magnet fragments to a width direction
reference surface of the reference j1g to align them in
the width direction and pressing the plurality of magnet
fragments from a thickness direction of the magnet
fragments to a thickness direction reference surface of
the reference j1g to align them 1n the thickness direction
while maintaining the state in which the magnet frag-
ments are pressed from the lengthwise direction, and
pressing the magnet fragments 1n the lengthwise direction
in which they are arranged 1n a state 1n which a pressing
force m at least one of the width direction and the
thickness direction on the plurality of magnet frag-
ments arranged within the reference j1g, 1s suppressed
to be weaker than a pressing force in the lengthwise
direction, or
the pressing force 1n at least one of the width direction and
the thickness direction on the plurality of magnet
fragments arranged within the reference jig 1s released.

5. The method for manufacturing a field pole magnet body
according to claim 4, wheremn pressing from the width
direction and pressing from the thickness direction are
carried out repeatedly until the magnet fragments are aligned
to the width direction and thickness direction reference
surfaces of the reference jig.

6. A device for manufacturing a field pole magnet body
that 1s to be installed in a rotating electric machine and 1s
manufactured by aligning and bonding a plurality of magnet
fragments formed by cleaving and dividing a magnet body
in a width direction, the device comprising:

a reference j1g having a lengthwise direction reference

surface 1 a lengthwise direction, a width direction
reference surface in a width direction, and a thickness
direction reference surface in a thickness direction for
positioning the plurality of cleaved and divided magnet
fragments 1n an aligned state with their cleaved faces
facing each other,

a lengthwise direction pressing means configured to press
the plurality of magnet fragments from the lengthwise
direction 1n which they are arranged to the lengthwise
direction reference surface in order to align the magnet
fragments 1n the lengthwise direction,

a width direction pressing means configured to press the
plurality of magnet fragments from the width direction
of the magnet fragments to the width direction refer-
ence surface to align them in the width direction, and

a thickness direction pressing means configured to press
the plurality of magnet fragments from the thickness
direction of the magnet fragments to the thickness
direction reference surface to align them in the thick-
ness direction,
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wherein the lengthwise direction pressing means 1S oper-
ated to press the magnet fragments in the lengthwise
direction 1n which they are arranged 1n a state in which
a pressing force of at least one of the width direction
pressing means and the thickness direction pressing
means on the plurality of magnet fragments arranged
within the reference j1g, 1s suppressed to be weaker
than a pressing force generated by the lengthwise
direction pressing means, or
at least one of the width direction pressing means and
the thickness direction pressing means on the plu-
rality of magnet fragments arranged within the ret-
erence j1g 1s released.

7. The device for manufacturing a field pole magnet body
according to claim 6, wherein among the lengthwise direc-
tion pressing means, the width direction pressing means, and
the thickness direction pressing means, the lengthwise direc-
tion pressing means 1s operated first to press the magnet
fragments from the lengthwise direction 1n which they are
arranged, and

in a state 1n which the pressing by the lengthwise direction

pressing means 1s maintained, the width direction
pressing means and the thickness direction pressing
means are operated to press the magnet fragments in
the width direction and thickness direction.

8. The device for manufacturing a field pole magnet body
according to claam 7, wherein pressing operations of the
width direction pressing means and the thickness direction
pressing means are carried out repeatedly until the magnet
fragments are aligned to the width direction and thickness
direction reference surfaces of the reference jig.
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